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places on his map. This is done roughly in new countries by means of
an aneroid barometer, or by the boiling point of water. As one rises to
higher elevations the pressure of the air diminishes, and water boils at a
lower temperature. Such methods, however, are only temporary ex-
pedients. For final work, the altitude is determined by two processes.
One is leveling, which corresponds to measuring a baseline. In this,
the surveyor very carefully adjusts his telescope so that it is absolutely
horizontal and, by means of a measuring rod held vertically at a distance
ahead of him, finds just how much difference there is in the altitude of
the ground where the instrument and the measuring rod are placed. By
repeating this many times, and with great accuracy, the altitude of places
far apart can be exactly determined. The other process is triangulation,
like that already described except that the angles are measured vertically.
They are generally so small that it is best to calculate the length of the
vertical side of each triangle, instead of relying on drawings. After the
altitude of many points has been determined, and written on the map,
the surveyor, br topographer, as he is often called, draws contour lines
like those in A56, which is close to Cornell University. If the country that
is being mapped consists of hills a few hundred feet high, a contour
interval of 20 feet may be adopted. If the zero contour line is at sealevel,
that is, at the average level of high tide, the 20-foot contour indicates that
all points through which it passes are 20 feet above sealevel. In the same
way the 40-foot contour line passes only through places 40 feet above
sealevel. Any place between these two lines has an altitude of more than
20 feet and less than 40. In A58 the hilltops south of San Francisco appear
as places where sets of more or less concentric contour lines culminate in
small circles or ellipses, the elevation of which is sometimes indicated.
In A58 several such hilltops are cut in two by the borders of the map. A
little practice in reading topographic maps, such as A56 and A58, makes
it easy to understand not only the horizontal distribution of rivers, lakes,
roads, cities, and so forth, but also the general form and height of hills
and mountains in comparison with valleys or plains. Practice in this is
important.
Airplane Mapping. Since the invention of airplanes a new method of
making maps has been developed. This consists of taking photographs
from the air. Sometimes several photographs are combined in such a
way that they form both a picture and a map, but this can be done
only for small areas. The general method is to take stereographic photo-
graphs. In other words, the airplane is fitted with two cameras, which
are arranged so that they take pictures at the same instant. Then by
means of complicated instruments it is possible to work out the distances
and elevations of each part of the photograph. When a great many

